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What is claimed is: 

1. A composition comprising^Iithium (Li) and 
metal (M) cation exchanged zeolit^wherein said cation 
exchanged zeolite is selected^from the group consisting 
of L.i x M y X zeolite, Li^MyLSX/reolite , wherein said netal 

(M) cation has a valence state of +1 and is selected from 
the group consist in^of Ag , Cu 4 , and mixtures thereof, 
wherein the metal/cation is in the form of dispersed 
clusters, further wherein" the metal cation is presented 
in an atomic amount corresponding to up to about 10% of 
the catipfi sites, and wherein x is greater than y, the 
sum of/x + y is less than or equal to the number of 
cat>On sites of said zeolite, and y is greater than zero. 

2. (Cancel) 

j£ jf. The composition of claim 1 wherein M is 
silver . 

r 3 The compositioEf of claim 1 wherein the 

total number of said cation ^ites is 96, and Y is up to 
20 . 

^ The composition of claim 1 wherein the 

total number of said ca/ion sites is 96 and Y is up to 
10 . 

> The Composition of claim ^which is cation 

exchanged sodium zeolite where sodium is present in an 
atomic amount leSjS than said silver- 



£ ^ /The composition of claim ^wherein the 
total number of cation sites is 96, lithium is present in 
-an atomic amount greater than 70 and less than 96 atomic 
units, silver is present in an atomic amount greater than 
0 and, up to about 20 atomic units, and sodium is present 
in an atomic amount less than silver. 
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The composition of claim 1 wherein said 
clusters consist of partially metallic silver. 

y jf„ The composition of claim wherein said 
clusters consist of n atoms of metal (M) collectively 
having a charge represented by the value n-l. 

3 %6 . The composition of claim wherein said 

clusters consist of 3 atoms of metal (M) collectively 

having a +2 charge, or G atoms of metal (M) collectively 

having a +5 charge. 

^/fp 2^. . The composition of claim 1 wherein said 
O clusters consist of one selected from the group 

consisting of partially metallic copper and partially 



metallic silver. 



fy \ 12. (Cancel) 

^ yt^ . The composition of claim 1 wherein IVI is 

q copper. 

01 ^tA 

\s4<2, The composition of claim which is 

cation exchanged sodium zeolite where sodium is present 
in an atomic amount less than said copper. 

- v^3 a€ • The composition of claim >4 wherein che 
total number of cation sites is 36 , lithium is present in 
an atomic amount greater than 70 and less than 96 atomic 
units, copper is present in an atomic amount: greater than 
0 and up to about 2 0 atomic units, and sodium is present 
isn an atomic amount less than copper. 

_y/<j A proces^ for selectively adsorbing 

<irirfrogen from a gas fflixcure thereof which comprises the 
step of contaccing/said gas mixcure with an adsorbent 
which comprisesylithium (Li) and metal (M) cation 
exchanged zeolite, wherein said zeolite is selected from 
N the group consisting of 1->i- K My X zeolite and Li x M,, LSX 
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zeolite, wherein said metal (M) ci^fon has a valence 
state of +1 and is selected fpdm the group consisting of 
Ag T , Cu r , and mixtures thj-ar^of, wherein the metal cation 
is in the form of dispersed clusters, further wherein the 

sented in an atomic amount 
up to about 10% of the cation sites, and 
wherein x greater char. y f the sum of x + y is less 
than or e^ual to the number of cation sites of said 
zeolite^ and y is greater than zero. 



metal cation is 
cor re spond i ng 



A£ y?'. The process of claim ^ wherein said 
zeolite is a lithium and silver exchanged sodium zeolite, 
said method further] comprising the steps of: 

contacting said gaseous mixture with said 
zeolite at a selected temperature and pressure, thereby 
producing a non-adsorbed component and a nitrogen-rich 
adsorbed component ; and 

changing at least one of said pressure and 
temperature to thereby release said nitrogen-rich 
component from said adsorbent . 

^>/& y& • A prLcess for preparing a composition 

comprising lithium and metal (m cation exchanged zeolite 

where M is in the form of dispersed clusters associated 

with a plurality of \ said cation exchanged sites, said 

i / 

method comprising the steps of: 

a. providingr a sodium zeolite selected from 
the group consisting of Na-X zeolite and Na-LSX zeolite; 

b. exchaiiging a plurality of Na lf ions with 



Li 3 



ions ; 



c . 



exchanging a portion of said Li 1 ' 



ions 



with .M 3t ions, wherejin the M 14 is presented in an atomic 
amount corresponding to up to about 10% of the cation 
sites ; 

heatj treating the M l ~ exchanged zeolite of 
step (c) At a temperature of greater than about 400 
degrees/centigrade kn a non-oxidizing atmosphere to 
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reduce a portion of j said 
said dispersed clust< 



:erj 



ions to M°, thereby forming 



temperati 



jl^. yefe process of claim wherein in step 

(c) M 14 is Ag^/and Istep (d) is conducted at a 
in a range of about 4 50° to about 500°C. 

?6 . The process of claim J<€ wherein M u is Cu* 1 
and step (c) is concSucued by first exchanging Li 1 * ions 
with Cu' 1 " ions and then reducing said Cu 2 * ions to Cu 5fc 
ions. 

sf£ • The process of claim Jk€ wherein in step 

(d) the non-oxidizihg atmosphere is an inert atmosphere 
or a vacuum. 



i i ! 
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